Kinetic studies on mitochondrial F(1)-ATPase from crayfish (Orconectes virilis) gills.
The substrate kinetics and the role of free Mg(2+) and free ATP were studied in membrane-bound F(1)-ATPase from crayfish (Orconectes virilis) gills. It was shown that the MgATP complex was the true substrate for the ATPase activity with a K(m) value of 0.327 mM. In the absence of bicarbonate, the maximum azide-sensitive activities in the presence and absence (<18 microM) of free ATP were 0.878 and 0.520 micromol P(i)/mg protein/min, respectively, while the maximum bicarbonate-stimulated activity in absence of free ATP was 1.486 micromol P(i)/mg protein/min. Free ATP was a competitive inhibitor (K(i)=0.77 mM) and free Mg(2+) was a mixed inhibitor (K(i)=0.81 mM, K(i)'=5.89 mM). However, free ATP also acted as an activator. Lineweaver-Burk plots for MgATP hydrolysis at high free Mg(2+) concentrations exhibited an apparent negative cooperativity, which was not the case for high free ATP levels. These results suggest that, although free ATP inhibited the enzyme by binding to catalytic sites, it stimulated ATPase activity by binding to non-catalytic sites and promoted the dissociation of inhibitory MgADP from the catalytic site.